This paper improves an identification method of stiffness matrix for an MDOF linear shear building model. The method can guarantee that the identification result conforms to the modal information that has been evaluated before through the same vibration record. The least squares method with weighting factors is utilized to linearly calculate the structural parameters by considering the modal identification result as constraint condition. Numerical simulation indicates that the modal constraint improves robustness in the stiffness identification. The method is applied to shaking table tests of a 0.3-scale six-story steel frame to study damage detection. A sudden drop in identified stiffness shows structural damage in the corresponding story.
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